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Description

[0001] This invention relates to optical links and is
more especially, although not exclusively, concerned
with high performance optical link configurations includ-
ing wideband and/or high dynamic range optical links.
[0002] An optical link comprises an optical transmitter
for transmitting a light signal along an optical path and
an optical receiver for receiving the light signal. Such
links can be used to transmit signals originating in parts
of the electromagnetic spectrum having frequencies
lower than that of the light signal. They may be used to
convert microwave signals in the range from RF to mil-
limetre wave into light signals and then transmit them.
[0003] Conventionally, wideband optical links are di-
rect detection (DD) systems which use intensity modu-
lated light sources. The performance of such (DD) links
is usually limited by thermal noise in the optical receiver
when low optical power levels are used and by optically
generated noise (such as shot noise and relative inten-
sity noise (RIN)) when high optical power levels are re-
ceived.

[0004] In high performance optical links, whether dig-
ital or analogue, output wideband noise is largely
caused by optically generated noise. An optical carrier
from a light source is intensity modulated with the signal
which it is to carry. In many cases the modulated optical
power is much less than mean optical power from the
light source, in which case there is a considerable level
of standing optical power contributing to the noise and
not to the signal.

[0005] Alternative methods of reducing the noise con-
tribution from the unmodulated optical signal, such as
bias offset or carrier filtering, result in a reduced modu-
lation efficiency and an increased second order distor-
tion making the optical link unsuitable for wideband sys-
tems.

[0006] In the known intensity modulated links, light
from the source is incident on photodiodes in the optical
receiver even if the optical transmitter is not receiving a
modulating signal. In this event, a noise floor will always
be present provided by optically generated noise. This
restricts the dynamic range (DR) of the link.

[0007] The operation of high dynamic range, wide-
band optical links is defined with certain parameters in-
cluding compression dynamic range (CDR) and spuri-
ous free dynamic range (SFDR). CDR is defined as the
signal-to-noise ratio (SNR) at the 1dB compression
point. For every 1dB improvement in the noise level the
CDR increases by 1dB. SFDR is defined as the SNR at
the driver power when the largest spurious tone equals
the noise floor. This is generally specified forthe two-
tone third-order intermodulation signal. SFDR increases
by 0.66dB for every 1dB improvement in the noise level.
[0008] Many potential applications for wideband opti-
cal links require a dynamic range of at least 10dB better
than can currently be realised. To achieve this perform-
ance it is necessary either to improve linearity of mod-
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ulation which is applied to the light source or to reduce
the noise floor.

[0009] To increase the signal noise ratio in an optical
link for transmitting analogue signals it has been pro-
posed in FR 2500972 to transmit the optical signal in the
form of two optical signals: a first optical signal corre-
sponding with at least a positive half wave of the signal
to be transmitted and a second optical signal corre-
sponding with at least a negative half-wave of the signal.
Firstly the electrical signal is split into two electrical sig-
nals corresponding to the positive and negative half-
waves and these are used to drive a respective LED to
generate the two optical signals. The optical signals are
then transmitted by a respective optical fibre to a pair of
photodiodes which convert them back to electrical sig-
nals and combines them to form an electrical signal rep-
resentative of the original signal. FR 2500972 states that
the use of a symmetrical assembly of photodiodes in this
way improves the signal to noise ratio since the signals
add whilst the noise cancels.

[0010] The inventors have appreciated that whilst
such an arrangement can offer an improved noise per-
formance the bandwidth of the signal itis able to transmit
is limited by the need to firstly convert the electrical sig-
nal into two electrical signals. The present invention
arose in an endeavour to provide an optical link which
at least in part solves this problem.

[0011] According to a first aspect of the invention an
optical link comprises: an optical transmitter for gener-
ating intensity modulated optical radiation in depend-
ance on an original electrical signal; an optical path for
transmitting the modulated optical radiation; and de-
modulating means for converting the optical radiation in-
to an output electrical signal representative of the orig-
inal electrical signal; wherein the original electrical sig-
nal has an amplitude which varies from positive values
to negative values and wherein the modulated optical
radiation comprises a first varying optical signal repre-
senting a positive varying component of the original
electrical signal and a second varying optical signal rep-
resenting a negative varying component of the original
electrical signal, the optical path carrying the first and
second varying optical signals to the demodulating
means which converts them into the output electrical
signal; characterised by the optical transmitter compris-
ing: a first optical submodulator; a second optical sub-
modulator and a light source associated with the first
and second optical submodulators; the light source be-
ing operable to produce an unmodulated optical output
and the first and second submodulators being operable
to intensity modulate the optical output in dependance
on the original electrical signal to respectively produce
the first and second varying optical signals; wherein
each submodulator has an optical transmission versus
voltage characteristic having a substantially linear re-
gion and a threshold voltage above or below which sub-
stantially no light is transmitted by the modulator, and
further comprising biasing means for biasing the first



3 EP 1 060 583 B1 4

and second submodulators to operate on a selected
portion of said characteristic such that the first submod-
ulator is operable for positive varying components of the
original signal and the second submodulator is operable
for negative varying components of the optical signal.
[0012] Generating each optical signal from the origi-
nal signal using a separate modulator and associated
light source in the way described eliminates the need to
convert the original electrical signal and improves the
bandwidth of the optical link. The bandwidth of the op-
tical link of the present invention is determined by the
operating speed of the modulator rather than electronic
components which would otherwise be required to con-
vert the electrical signal.

[0013] Preferably the optical path comprises an opti-
calfibre. The first and second varying optical signals can
be differentiated by having different wavelengths or dif-
ferent polarisation. Thus in one embodiment the light
source is operable to produce a first wavelength optical
output which is applied to the first submodulator and a
second wavelength optical output which is applied to the
second submodulator such that the first and second var-
ying optical signals have different wavelengths. Alterna-
tively or in addition the optical fibre is polarising main-
taining and the optical link further comprises means for
placing one of the varying optical signals in a different
polarisation state to that of the other before transmission
along said fibre with such an arrangement the demod-
ulating means includes a polarisation splitter for distin-
guishing between the first and second varying optical
signals.

[0014] Inone embodiment atleast one of the submod-
ulators comprises an electro-absorption modulator.
Preferably at least one the submodulators comprises a
series of cascaded electro-optic modulators to produce
the desired modulator characteristic. It can be an inter-
ferometer.

[0015] Preferably the demodulator comprises a first
photoreceiver for converting the first varying optical sig-
nal into the positive varying component and a second
photoreceiver for converting the second varying optical
signal into the negative varying component and means
for combining the two components to produce the output
electrical signal. Conveniently the second photoreceiver
extracts the negative varying component in anti-phase
to the first photoreceiver which extracts the positive var-
ying component.

[0016] Preferably the original electrical signal is a mi-
crowave signal, radar signal or communication signal.
It can be a television signal. The original electrical signal
can originate from cable based or antenna based sys-
tems used in communication or radar systems.

[0017] According to a second aspect of the invention
provides a method of transmitting an original electrical
signal as an optical signal over an optical link in accord-
ance the first aspect of the invention.

[0018] Anembodiment of the invention will now be de-
scribed by way of example only with reference to the
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accompanying drawings in which:

Figure 1 shows a schematic representation of an
optical link;

Figure 2 shows a schematic representation of a
modulator; and

Figure 3 shows operating characteristics of the
modulator of Figure 2.

[0019] Figure 1 shows a schematic representation of
an optical link 10 which has an optical modulator 12 for
modulating light from a light source 14 with an original
varying electrical signal 16 and a demodulator 18 for
converting a received optical signal 20 into an electrical
signal 22 which is a reproduction of the original varying
electrical signal 16. The original varying electrical signal
16 is an external signal which is to be transmitted over
the link 10. It may be a communication signal or it may
originate from a radar antenna. The link 10 may be being
used to send the original varying electrical signal 16 to
processing means which are remote from the source of
the original varying electrical signal 16 for signal
processing. The optical signal 20 is transmitted from the
modulator 12 to the demodulator 18 via an optical fibre
24,

[0020] Referring now to Figure 2, this shows further
detail of the modulator 12. The light source 14 compris-
es first and second light sources 14a and 14b which pro-
duce light at different wavelengths A, and A, respective-
ly. In one embodiment they are semiconductor lasers
operating around 1.55um. The first light source 14a sup-
plies a first sub-modulator 26 and the second light
source 14b supplies a second sub-modulator 28. The
sub-modulators are each fed with a modulating signal
30 which is the original electrical varying signal. The
voltage of the modulating signal 30 varies in magnitude
and has positive and negative components. In this ex-
ample it is shown as a sine wave although in a practical
embodiment a more complicated signal would be
present.

[0021] The sub-modulator 26 is configured such that
it modulates light from the light source 14a only when
the modulating signal is varying in a range between zero
and a positive value. The sub-modulator 28 is config-
ured such that it modulates light from the light source
14b only when the modulating signal is varying in a
range between zero and a negative value.

[0022] Operation of the sub-modulators 26 and 28 is
best explained with reference to Figure 3. This is a graph
showing the operating characteristics of an electro-ab-
sorption modulator device which is an integral part of
each of the sub-modulators 26 and 28. The graph is a
plot of optical transmission against voltage. At low volt-
ages most or all of the light is transmitted until a thresh-
old voltage is reached at which no light is transmitted.
In order to minimise distortion of the transmitted light,
particularly if it is modulated with analogue signals, it is
preferred that the device is operated in an operating re-
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gion where there is a linear relationship between trans-
mission and voltage. As has been explained in the fore-
going, each sub-modulator 26, 28 modulates light only
when either a positive or a negative voltage is applied.
Therefore operating region 30 is defined by biasing the
modulator with a fixed DC voltage in order to obtain the
desired operating characteristics. As an example, the
sub-modulator 28 is biased such that its nominal 0V
point is at point 32. As a result, it will only transmit light
when a negative voltage is applied and will not transmit
light when a positive voltage is applied. Since there is a
modulated linear transmission/voltage relationship be-
low point 32, the sub-modulator 28 produces a modu-
lated light signal 36 which is a direct analogue of the
negative part of the original varying electrical signal.
[0023] It is straightforward to configure the sub-mod-
ulator 26 so that it only produces a response for positive
applied voltages. In order to obtain what is effectively
the mirror-image of the operating characteristics of Fig-
ure 3, the drive signal of the sub-modulator 26 is invert-
ed. That is, the sub-modulators 26 and 28 are driven in
anti-phase to each other. Suitable biasing provides a
nominal OV point below which the sub-modulator 26 will
not transmit light and above which it will transmit light in
proportion to the applied voltage.

[0024] The level of second order distortion in the re-
produced original varying electrical signal can be con-
trolled and thus reduced to a negligible level provided
that there is no phase or amplitude imbalance between
the first and second varying optical signals when they
are detected.

[0025] The sub-modulators 26 and 28 produce re-
spective modulated optical signals 34 and 36 at different
wavelengths A, and A,. In this example schematic wave-
forms are shown approximating to those which would
be generated if the original varying electrical signal 16
is a sine wave. Obviously, since itis not possible to have
"negative" light, both optical signals 34 and 36 have pos-
itive values. These signals are multiplexed onto the op-
tical fibre 24 with a coupler 38.

[0026] In this embodiment, the optical fibre 24 re-
quires no special properties and so can be of a conven-
tional type. The invention is therefore particularly suita-
ble for use in upgrading existing optical links. At the de-
modulator, a wavelength dependent coupler 40 is used
to separate, that is demultiplex, the two signals 34 and
36.

[0027] The two optical signals are transported to the
demodulator 18 which comprises a suitable photore-
ceiver. In a preferred embodiment the photoreceiver
consists of two photodiodes 42 and 44 configured so as
to produce a combined output 22 which is identical to
the original varying electrical signal 16. As shown in Fig-
ure 2 both photodiodes are reverse biased and are con-
nected back to back, that is their cathodes are connect-
ed together and the combined output 22 is derived from
the common connection.

[0028] In the embodiment shown in Figure 2 the sub-
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modulators 26 and 28 use different light sources 14a
and 14b which supply light at different wavelengths.
However, in another embodiment, a single light source
is used to supply light to each of the sub-modulators.
The single light source supplies an optical coupler which
has output ports connected to each of the sub-modula-
tors. In this embodiment the two signals 34 and 36 are
of the same wavelength and so need to be differentiated
in some way. This can be done by placing them in dif-
ferent polarisation states such as orthogonal polarisa-
tion states. The signals 34 and 36 are then transmitted
in a polarising maintaining (PM) fibre which maintains
their polarisation states by each having a different prop-
agation velocity. A typical PM fibre will produce a time
delay error of less than 0.6ps if it is less than 0.5m long.
This is equivalent to a phase error of 4°. It is therefore
necessary to compensate for this effect. One technique
is to cut the PM fibre in half and splice the halves togeth-
er with a 90° rotation to swap the polarisation modes in
the fibre. Demultiplexing at the demodulator 18 requires
a polarisation splitter device such as a polarising beam
splitter.

[0029] Of course, the sub-modulators 26 and 28 can
send their respective optical signals down respective
optical fibres to avoid the need for multiplexing and de-
multiplexing. However, a single optical fibre 24 is pre-
ferred to reduce the likelihood of there being a path
length imbalance.

[0030] The SNR of such an optical link is greater than
alternative approaches because there is substantially
no unmodulated optical power arriving at either photo-
diode. Compared to a typical high performance optical
link the invention can improve the SNR by more than
10dB.

[0031] The mean optical power on either photodiode
is relatively small, because itis dependent only upon the
magnitude of the modulating signal. This means that the
noise power out of the links is not constant, but rather
varies with drive power. The limiting noise power at low
signal levels is now the thermal noise of the photore-
ceiver, which means that the dynamic range is in-
creased relative to the known optical links. Optically
generated noise (shot noise and RIN) is therefore only
apparent at very high drive powers.

[0032] The invention may provide an optical link in
which the CDR can be increased due to reduced optical
power being detected by the detector. At present the
known direct detection links are limited since the mean
optical power they detect is close to the compression
limit of each photodiode. In contrast in the optical link of
the present invention the mean optical power is reduced
and therefore the source power can be increased there-
by increasing the CDR by a corresponding amount.
[0033] The invention provides an optical link configu-
ration which minimises the level of standing optical pow-
er in a modulated optical signal and therefore minimises
optically generated noise power.
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Claims

An optical link (10) comprising: an optical transmit-
ter (12, 14) for generating intensity modulated opti-
cal radiation (20) in dependance on an original elec-
trical signal (16, 30); an optical path (24) for trans-
mitting the modulated optical radiation; and demod-
ulating means (18) for converting the optical radia-
tion (20) into an output electrical signal (22) repre-
sentative of the original electrical signal (16, 30);
wherein the original electrical (16, 30) signal has an
amplitude which varies from positive values to neg-
ative values and wherein the modulated optical ra-
diation (20) comprises a first varying optical signal
(24) representing a positive varying component of
the original electrical signal and a second varying
optical signal (36) representing a negative varying
component of the original electrical signal, the op-
tical path (24) carrying the first (34) and second (36)
varying optical signals to the demodulating means
(18) which converts them into the output electrical
signal (22); characterised by the optical transmit-
ter (12, 14) comprising: a first optical submodulator
(26); a second optical submodulator (28) and a light
source (14a, 14b) associated with the first and sec-
ond optical submodulators; the light source (14a,
14b) being operable to produce an unmodulated
optical output and the first and second submodula-
tors (26, 28) being operable to intensity modulate
the optical output in dependance on the original
electrical signal to respectively produce the first (34)
and second (36) varying optical signals; wherein
each submodulator (26, 28) has an optical trans-
mission versus voltage characteristic having a sub-
stantially linear region and a threshold voltage
above or below which substantially no light is trans-
mitted by the modulator; and further comprising bi-
asing means for biasing the first and second sub-
modulators (26, 28) to operate on a selected portion
of said characteristic such that the first submodula-
tor is operable for positive varying components of
the original signal and the second submodulator is
operable for negative varying components of the
optical signal.

An ogtical link according to Claim 1 in which the op-
tical path (24) comprises an optical fibre and the
light source (14a, 14b) is operable to produce a first
wavelength (A,) light output which is applied to the
first submodulator (26) and a second wavelength
(A,) light output which is applied to the second sub-
modulator (28) such that the first and second vary-
ing optical signals (34, 36) have different wave-
lengths.

An optical link according to Claim 1 or Claim 2 in
which the optical path (24) comprises a polarising
maintaining optical fibre; and further comprising
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10.

means for placing one of the varying optical signals
in a different polarisation state to that of the other
before transmission along said fibre.

An optical link according to Claim 3 in which the de-
modulating means (18) includes a polarisation split-
ter for distinguishing between the first (34) and sec-
ond (36) varying optical signals.

An optical link according to any preceding claim in
which at least one of the submodulators (26, 28)
comprises an electro-absorption modulator.

An optical link according to any preceding claim in
which at least one the submodulators (26, 28) com-
prises a series of cascaded electro-optic modula-
tors.

An optical link according to any preceding claim in
which the demodulating means (18) comprises a
first photoreceiver (42) for converting the first vary-
ing optical signal (34) into the positive varying com-
ponent and a second photoreceiver (44) for con-
verting the second varying optical signal (36) into
the negative varying component and means for
combining the two components to produce the out-
put electrical signal (22).

An optical link according to Claim 7 in which the sec-
ond photoreceiver (44) extracts the negative vary-
ing component (36) in anti-phase to the first pho-
toreceiver (42) which extracts the positive varying
component (34).

An optical link according to any preceding claim in
which the original electrical signal (30) is a micro-
wave signal, a radar signal, or a communication sig-
nal.

A method of transmitting an original electrical signal
as an optical signal over an optical link in accord-
ance with any preceding claim.

Patentanspriiche

1.

Optische Verbindung (10), die folgendes umfasst:
einen optischen Sender (12, 14) zum Erzeugen von
intensitatsmodulierter optischer Strahlung (20) in
Abhangigkeit von einem elektrischen Ursprungssi-
gnal (16, 30); einen Lichtweg (24) zum Ubertragen
der modulierten optischen Strahlung; und Demodu-
lationsmittel (18) zum Umwandeln der optischen
Strahlung (20) in ein elektrisches Ausgangssignal
(22), das fir das elektrische Ursprungssignal (16,
30) reprasentativ ist; wobei das elektrische Ur-
sprungssignal (16, 30) eine Amplitude hat, die von
positiven zu negativen Werten variiert, und wobei
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die modulierte optische Strahlung (20) ein erstes
variierendes optisches Signal (24) umfasst, das ei-
ne positive variierende Komponente des elektri-
schen Ursprungssignals reprasentiert, und ein
zweites variierendes optisches Signal (36), das ei-
ne negative variierende Komponente des elektri-
schen Ursprungssignals reprasentiert, wobei der
Lichtweg (24) das erste (34) und das zweite (36)
variierende optische Signal zu dem Demodulati-
onsmittel (18) fuhrt, das sie in das elektrische Aus-
gangssignal (22) umwandelt, dadurch gekenn-
zeichnet, dass der optische Sender (12, 14) fol-
gendes umfasst: einen ersten optischen Submodu-
lator (26), einen zweiten optischen Submodulator
(28) und eine Lichtquelle (14a, 14b), die mit dem
ersten und dem zweiten optischen Submodulator
assoziiert ist und die Aufgabe hat, ein unmodulier-
tes optisches Ausgangssignal zu erzeugen, und
wobei der erste und der zweite Submodulator (26,
28) die Aufgabe haben, die Intensitat des optischen
Ausgangssignals in Abhangigkeit von dem elektri-
schen Ursprungssignal so zu modulieren, dass je-
weils das erste (34) und das zweite (36) variierende
optische Signal entstehen, wobei jeder Submodu-
lator (26, 28) eine Kennkurve von optischer Trans-
mission gegeniiber Spannung mit einem im We-
sentlichen linearen Bereich und einer Schwellen-
spannung hat, oberhalb oder unterhalb derer im
Wesentlichen kein Licht vom Modulator Gbertragen
wird; und ferner umfassend ein Vorspannmittel zum
Vorspannen des ersten und des zweiten Submodu-
lators (26, 28), so dass sie auf einen ausgewahlten
Abschnitt der genannten Kennkurve wirken, so
dass der erste Submodulator auf positive variieren-
de Komponenten des Ursprungssignals und der
zweite Submodulator auf negative variierende
Komponenten des optischen Signals wirken.

Optische Verbindung nach Anspruch 1, bei der der
Lichtweg (24) einen Lichtwellenleiter umfasst und
die Lichtquelle (14a, 14b) die Aufgabe hat, ein Licht-
ausgangssignal einer ersten Wellenlange (A4), das
an den ersten Submodulator (26) angelegt wird,
und ein Lichtausgangssignal einer zweiten Wellen-
lange (A,) zu erzeugen, das an den zweiten Sub-
modulator (28) angelegt wird, so dass das erste und
das zweite variierende optische Signal (34, 36) un-
terschiedliche Wellenlangen haben.

Optische Verbindung nach Anspruch 1 oder An-
spruch 2, bei der der Lichtweg (24) einen die Pola-
risierung behaltenden Lichtwellenleiter umfasst,
und ferner umfassend ein Mittel, um eines der va-
riierenden optischen Signale vor der Ubertragung
Uber die genannte Faser in einen anderen Polari-
sationszustand als das andere zu setzen.

Optische Verbindung nach Anspruch 3, bei der das
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10.

Demodulationsmittel (18) einen Polarisationsteiler
zum Unterscheiden zwischen dem ersten (34) und
dem zweiten (36) variierenden optischen Signal be-
inhaltet.

Optische Verbindung nach einem der vorherigen
Anspriiche, bei der wenigstens einer der Submodu-
latoren (26, 28), einen Elektro-Absorptionsmodula-
tor umfasst.

Optische Verbindung nach einem der vorherigen
Anspriche, bei der wenigstens einer der Submodu-
latoren (26, 28) eine Reihe von kaskadierten elek-
trooptischen Modulatoren umfasst.

Optische Verbindung nach einem der vorherigen
Anspriiche, bei der das Demodulationsmittel (18)
einen ersten Fotoempfénger (42) zum Umwandeln
des ersten variierenden optischen Signals (34) in
die positive variierende Komponente und einen
zweiten Fotoempfénger (44) zum Umwandeln des
zweiten variierenden optischen Signals (36) in die
negative variierende Komponente sowie ein Mittel
zum Kombinieren der beiden Komponenten zum
Erzeugen des elektrischen Ausgangssignals (22)
umfasst.

Optische Verbindung nach Anspruch 7, bei der der
zweite Fotoempfanger (44) die negative variieren-
de Komponente (36) in Gegenphase zu dem ersten
Fotoempfanger (42) extrahiert, der die positive va-
riierende Komponente (34) extrahiert.

Optische Verbindung nach einem der vorherigen
Anspruche, bei der das elektrische Ursprungssi-
gnal (30) ein Richtfunksignal, ein Radarsignal oder
ein Kommunikationssignal ist.

Verfahren zum Ubertragen eines elektrischen Ur-
sprungssignals als optisches Signal iber eine opti-
sche Verbindung nach einem der vorherigen An-
spruche.

Revendications

Liaison optique (10) comprenant un émetteur opti-
que (12, 14) pour produire un rayonnement optique
a modulation d'intensité (20) dépendant d'un signal
électrique original (16, 30) ; un chemin optique (24)
pour transmettre le rayonnement optique modulé ;
et un moyen de démodulation (18) pour convertir le
rayonnement optique (20) en un signal électrique
de sortie (22) représentatif du signal électrique ori-
ginal (16, 30) ; dans laquelle le signal électrique ori-
ginal (16, 30) a une amplitude qui varie de valeurs
positives a des valeurs négatives et dans laquelle
le rayonnement optique modulé (20) comprend un
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premier signal optique variable (24) représentant
une composante variable positive du signal électri-
que original et un deuxieme signal optique variable
(36) représentant une composante variable négati-
ve du signal électrique original, le chemin optique
(24) transportant les premier (34) et deuxiéme (36)
signaux optiques variables au moyen de démodu-
lation (18) qui les convertit en signal électrique de
sortie (22) ; caractérisée en ce que I'émetteur op-
tique (12, 14) comprend : un premier sous-modula-
teur optique (26) ; un deuxiéme sous-modulateur
optique (28) et une source de lumiére (14a, 14b)
associée avec les premier et deuxiéme sous-mo-
dulateurs optiques ; la source de lumiére (14a, 14b)
étant exploitable de maniére a produire une sortie
optique non modulée et les premier et deuxiéme
sous-modulateurs (26, 28) étant exploitables pour
moduler en intensité la sortie optique en fonction du
signal électrique original pour produire respective-
ment les premier (34) et deuxiéme (36) signaux op-
tiques variables ; dans laquelle chaque sous-modu-
lateur (26, 28) a une caractéristique de transmis-
sion optique en fonction de la tension ayant une zo-
ne essentiellement linéaire et une tension de seuil
au-dessus ou en dessous de laquelle essentielle-
ment aucune lumiére n'est transmise par le
modulateur ; et comprenant en outre un moyen de
polarisation pour polariser les premier et deuxieme
sous-modulateurs (26, 28) pour qu'ils agissent sur
une partie sélectionnée de ladite caractéristique de
telle sorte que le premier sous-modulateur soit ex-
ploitable pour les composantes variables positives
du signal original et que le deuxiéme sous-modula-
teur soit exploitable pour les composantes varia-
bles négatives du signal optique.

Liaison optique selon la Revendication 1, dans la-
quelle le chemin optique (24) comprend une fibre
optique et la source de lumiére (14a, 14b) est ex-
ploitable pour produire une sortie lumineuse d'une
premiére longueur d'onde (A4) qui est appliquée au
premier sous-modulateur (26) et une sortie de lu-
miére d'une deuxiéme longueur d'onde (A,) qui est
appliquée au deuxieme sous-modulateur (28) de
telle sorte que les premier et deuxiéme signaux op-
tiques variables (34, 36) aient des longueurs d'on-
des différentes.

Liaison optique selon la revendication 1 ou lareven-
dication 2, dans laquelle le chemin optique (24)
comprend une fibre optique de maintien de la
polarisation ; et comprenant en outre un moyen
pour mettre l'un des signaux optiques variables
dans un état de polarisation différent de celui de
l'autre avant sa transmission sur ladite fibre.

Liaison optique selon la revendication 3, dans la-
quelle le moyen de démodulation (18) comprend un
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séparateur a polarisation pour faire la distinction en-
tre les premier (34) et deuxiéme (36) signaux opti-
ques variables.

Liaison optique selon l'une quelconque des reven-
dications précédentes, dans laquelle au moins I'un
des sous-modulateurs (26, 28) comprend un modu-
lateur a électro-absorption.

Liaison optique selon I'une quelconque des reven-
dications précédentes, dans laquelle au moins I'un
des sous-modulateurs (26, 28) comprend une série
de modulateurs électro-optiques en cascade.

Liaison optique selon I'une quelconque des reven-
dications précédentes, dans laquelle le moyen de
démodulation (18) comprend un premier photo-ré-
cepteur (42) pour convertir le premier signal optique
variable (34) en composante variable positive et un
deuxiéme photo-récepteur (44) pour convertir le
deuxiéme signal optique variable (36) en compo-
sante variable négative et un moyen pour combiner
les deux composantes pour produire le signal élec-
trique de sortie (22).

Liaison optique selon la revendication 7, dans la-
quelle le deuxiéme photo-récepteur (44) extrait la
composante variable négative (36) en anti-phase
vers le premier photo-récepteur (42) qui extrait la
composante variable positive (34).

Liaison optique selon l'une quelconque des reven-
dications précédentes dans laquelle le signal élec-
trique original (30) est un signal hyperfréquence, un
signal radar, ou un signal de communication.

Procédé de transmission d'un signal électrique ori-
ginal sous forme de signal optique sur une liaison
optique conforme a l'une quelconque des revendi-
cations précédentes.
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